
1/28/2003

Downstream Migrant Chinook Production
Evaluation in Cedar River and Bear Creek 1

Downstream Migrant Chinook ProductionDownstream Migrant Chinook Production
Evaluation in Cedar River and Bear CreekEvaluation in Cedar River and Bear Creek

Funded by:
King County Wastewater Treatment Division
Seattle Public Utilities

Washington Department of Fish & Wildlife
Science Division

Dave Seiler
Greg Volkhardt

Lindsey Fleischer

Juvenile Chinook Production MonitoringJuvenile Chinook Production Monitoring

1997 1998 1999 2000 2001 2002

Skagit River

Bear Creek

Cedar River

Green River

Deschutes River

Years



1/28/2003

Downstream Migrant Chinook Production
Evaluation in Cedar River and Bear Creek 2

Location Map of the Cedar River and
Bear Creek Trap Sites

Location Map of the Cedar River and
Bear Creek Trap Sites
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Big Bear CreekBig Bear Creek

Migration  TimingMigration  Timing

Bi-modal migration
timing

Ü “Fry” migration from
January to mid-April

Ü “Smolt” migration from
mid-April to July

Ü Different proportions
between years

Cedar River Chinook
Smolt Year 2002
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Bear Creek
Smolt Year 2002
Bear Creek

Smolt Year 2002

Fry       =  5,893

Smolts = 16,497

Chinook Size at TimeChinook Size at Time
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Chinook Size at TimeChinook Size at Time

2002 Bear Creek Chinook 0+
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Cedar River Wild ChinookCedar River Wild Chinook

1999 – High flows/velocities push most of
the production downstream as “fry”.  Low
“smolt” production.
2000 – Moderate-high flows/velocities
results in higher “smolt” production than
observed in 1999.
2001 – Extreme low flows result in the
highest “smolt” proportion measured.  Low
escapement (120) and predation
contributed to the low number of total
migrants.
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Bear Creek Wild ChinookBear Creek Wild Chinook

1999 – Lower stream energy in Bear Creek
results in high proportion of smolts even
with high flow levels.
2000 – Good escapement (732) results in a
higher proportion of fry being displaced
downstream.
2001 – Low escapement and low flows
providing an advantage to predators as well
as high sockeye spawner abundance
resulted in the lowest total production
measured.

Cedar & Bear Chinook - Estimated production, timing,
and survival to fry and smolts stages

Cedar & Bear Chinook - Estimated production, timing,
and survival to fry and smolts stages
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Incubation Success
- It’s primarily a function of peak flow -

Skagit River Wild Zero-Age Chinook

Incubation Success
- It’s primarily a function of peak flow -

Skagit River Wild Zero-Age Chinook
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Incubation Success
- It’s primarily a function of peak flow -

Incubation Success
- It’s primarily a function of peak flow -
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Y= -0.041X + 0.16     r 2 = 0.44

•Bear Creek data non included in regression.
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Proportion of Juvenile Chinook Migrating as
Smolts Relative to Minimum Spawning Flows

Cedar River Brood Years 1998-2001

Proportion of Juvenile Chinook Migrating as
Smolts Relative to Minimum Spawning Flows

Cedar River Brood Years 1998-2001
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Cedar River Chinook Brood Years 1998-2001

Egg-to-Migrant Survival Relative to
Female Spawners

Cedar River Chinook Brood Years 1998-2001

R2 = 0.78

0%

3%

6%

9%

12%

15%

0 100 200 300 400 500
Females

E
g

g
-t

o
-M

ig
ra

n
t S

u
rv

iv
al



1/28/2003

Downstream Migrant Chinook Production
Evaluation in Cedar River and Bear Creek 9

Survival of Fry and Smolt Migrants Relative to
Female Spawners

Bear Creek Chinook, Brood Years 1998-2001

Survival of Fry and Smolt Migrants Relative to
Female Spawners

Bear Creek Chinook, Brood Years 1998-2001
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PIT Tagged Chinook Detection Rates
at the Ballard Locks

PIT Tagged Chinook Detection Rates
at the Ballard Locks
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